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By Albert E. Utton*

The Development of International
Groundwater Law
The most striking feature affecting both water supply and water
quality throughout the world is increased population and the consequent increasing competition for available water resources in general
and groundwater supplies in particular. At the same time, we have
inadequately developed laws and institutions for either the management of groundwater or the resolution of disputes, both at the
national and transboundary levels. The convergence of increasing
demand and inadequate laws and legal institutions can be described
accurately as a collision course.
The United Nations, in its report on world population prospects,
estimates that the world population will exceed 6 billion by the end
of the 20th century at current world population rates.' The world
population is doubling every 35 years. To place the significance of
this growth rate into perspective, it has been reported that it took
man 2 million years to reach a population level of 1 billion, but that
the second billion came in only 100 years, and the next billion is due
in only 15 years.2 Estimates of world population vary, and factors
which may influence that growth are numerous, but the extent of
current population growth has to be the single, most salient, factor
affecting both water supply and water quality.
These anticipated population pressures make urgent the need to
develop the means to manage prudently the world's water resources
and resolve disputes arising from increased competition. Some of
the dimensions of the world wide situation are demonstrated by the
following summary:
(a) The world population is expected to reach 6.5 billion by the
year 2000. The basic human needs of the additional 2.5
billion people have to be satisfied in slightly over 3 decades.
Basic human needs may be considered to be food, clothing
and shelter, and public services provided by and for the
community at large such as safe drinking water, sanitation,
*Professor of Law and Co-Director, The Natural Resources Center, The University of New
Mexico.
1. United Nations, World Population Prospects, 1965-2000, As Assessed in 1968, U.N.
Doc. ESA/P/WR (1968).
2. L. BROWN, BY BREAD ALONE 35 (1974).
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public transport, and minimum health services. Satisfaction
of basic human needs for the additional 2.5 billion people
means more water to supply these goods and services.
According to the World Health Organization, 1200 million
people, or 30 per cent of the present world population, lack
safe drinking water, and 1400 million people have no sanitary waste disposal facilities. Lack of proper excreta disposal has an immediate impact on water quality, especially
in areas where safe water is in short supply. It contaminates
the water sources, and thus contributes to spread of diseases. Currently some 5 million people die every year from
such water-borne diseases as cholera, typhoid, diarrhea,
dysentery, malaria, and intestinal worm infections.
Unplanned industrial expansion and population pressures in
large urban areas are straining available water supply. As
urban areas grow, more water becomes necessary and simultaneously more waste is being generated, some of which is
disposed of into watercourses, thus degrading water quality.
In other words, more and more water becomes necessary,
but at the same time the quality of available supply is being
degraded.
The daily water demand for a human being varies between
1.5 and 20 litres, depending on climate and physical activity.
The daily per capita inhouse water use varies from 3 to 700
litres. A ten-year study in Singapore indicates that as
domestic water use goes up, disease rates go down. It concluded that 90 litres of high quality water seemed to be the
"social minimum" for prevention of water-borne diseases.
Agriculture is the greatest user of water, accounting for
some 80 per cent of all consumption; comparable figure for
the United States is slightly above 40 per cent. It takes
approximately 1000 tons of water to grow one ton of grain
and 2000 tons to grow one ton of rice. In addition, animal
husbandry and fisheries require abundant water.

(g) By 1990, it is estimated that the total areas irrigated in the
world would increase to 223 million hectares, of which 119
million hectares would be in developing countries. Expanding and maintaining irrigated areas to 1990 is going to be a
challenging task, and its magnitude can be judged by the
following requirements for the developing market economy
countries only:
22.5 million hectares of new irrigation; 45 million hectares of irrigation improvement; 78.2 million hectares
of drainage improvement, including 52.4 hectares on
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irrigated land; 438,000 million cubic meters of additional water; $97,800 million of investment at 1975
prices.
(h) Increased agricultural activities in marginal areas have often
over exploited water availability. In many areas, more
groundwater is being withdrawn than can be replenished
naturally, thus contributing to major management problems. 3
Increased population means increased competition for water. In
particular, competition for groundwater supply is increasing at a
rapid rate. Already, in many countries, great reliance is placed upon
groundwater. Israel relies upon groundwater for more than twothirds of all the water used in the country, and in Europe more than
three-fourths of the public water supply comes from groundwater
sources in Denmark, the Federal Republic of Germany, and the
Netherlands. In Tunisia and Belgium, nine out of every ten people
are dependent upon underground sources, and the aquifers surrounding many major cities are becoming severely depleted as the
withdrawals exceed the natural recharge of the aquifer. For example, London, Copenhagen, Hamburg, Basel, and Vienna are urban
areas in Europe which face a chronic problem of falling groundwater levels."
The United Nations reports that there is no actual physical global
shortage of water, but rather the water supply is distributed unevenly over the face of the earth. Out of the total volume of water on
earth more than 95 per cent is in the oceans. Of the remaining fresh
water, about 77 per cent is stored in ice caps and glaciers; 22 per cent
is in groundwater and soil moisture, 0.35 per cent is in lakes and
marshes, 0.4 per cent remains in the atmosphere. This leaves the
scant proportion of 0.01 per cent in streams. Of this annual runoff
in streams, more than half is found on the Asian and South American continents, and less than 40 per cent flows in Africa, Europe,
and North America. Of the groundwater supplies, about two-thirds
lies deeper than 750 meters below the surface and, thus, only a relatively small part of the groundwater in reserve, roughly one tenth of
one per cent, participates in the hydrologic cycle in an average year.'
In other words, nearly 90 percent of the fresh water is stored in ice
3. A. BISWAS, U.N. WATER CONFERENCE at XIV-XVI (1979).
4. Teclaff, Abstraction and Use of Water: A Comparison of Legal Regimes, U.N. Doc.
ST/ECH/154 at 62 (1972).
5. United Nations, Resources and Needs: Assessment of the World Water Situation, U.N.
Doc. E/CONF 70/CBP/I (1976).
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caps, glaciers, and deep groundwater and therefore really is not accessible.
That which is accessible is not evenly distributed either by geography or time. In many areas the runoff causes flooding in some
seasons and drought at other times so that it is difficult to sustain
water needs throughout the year.
In view of the unevenness of distribution of available water supplies, and the increasing pressure of growing populations, it is imperative that available supplies be managed prudently and utilized
efficiently. Asit Biswas concludes that "There is no doubt that the
total amount of water available globally, if used efficiently, can
meet vastly higher human needs." 6
In order to ensure the efficient use and distribution of available
water resources, it is essential that institutions be developed to
manage the world's water resources rationally. This is even more
true of groundwater where the development of laws and institutions
has been much slower than that for surface water. It has truly been a
case of groundwater being out of sight and out of mind.
The laws governing groundwater nationally are inadequately
developed, and the law governing transboundary groundwaters is
only at the beginning state of development. Robert Hayton observed
that "traditionally there has been a failure to focus on the regulation
and management of groundwater in most legal systems."' Professor
Robert Emmet Clark adds that "legislative attention to the physical
relationship between surface and groundwater sources is scarcely
older than the concern for pollution." ' The primary attention of
domestic water law has been focused on surface water, and there is a
very limited groundwater practice at the international level. Teclaff
points out that frequently groundwater has not been included in the
established surface water law regime: "[I]t was thought quite adequate to treat groundwater either as part of the land . . . or as a
commodity, susceptible of ownership through the act of capturing it
by sinking a well." 9 For example, under Spanish law, which has influenced the groundwater law in Latin America and the Philippines,
"groundwaters have traditionally belonged to the owner of the
superadjacent land;"" English common law also has given absolute
6. A. BISWAS,supra note 3, at XII.
7. Hayton, The Ground Water Legal Regime as Instrument of Policy Objectives and Management Requirements, 2 ANNALES JURIS AQUARUM 272, 275 (proceedings of the Second
International Conference on Water Law and Administration, Caracas, Venezuela, Feb. 8-14,
1976).
8. Clark, Western Ground-water Law, in 5 WATERS AND WATER RIGHTS 411 (R. Clark
ed. 1972).
9. Teclaff, supra note 4, at 57.
10. Hayton, supra note 7, at 278.
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ownership to groundwaters to the superadjacent property owners.
Wells Hutchins states that the English common law doctrine
[I]n its original form . . . accords exclusive property rights in
the water to the landowner; it gives him the right to pump out
the water at any time and in any quantity for any legitimate
enterprise, either on or off the overlying land. . . . But if the effect of heavy pumping by a landowner, while engaged in any
legitimate enterprise is to exhaust the groundwater supply of his
neighbor by drawing all the water from the substrata of the latter's tract into his own heavily pumped well, it cannot become
the ground of an action. "
It has been suggested that "the problem, then, for water lawyers
and administrators, is to fashion a legal regime and a management
machinery"' 2 which will be integrated in order to achieve the optimum sustained yield of a nation's, or a region's, total water
resources.
DEVELOPMENTS IN NATIONAL GROUNDWATER LAW
Professor Hayton points out that at first the desert was made to
bloom in arid and semiarid zones by using the surface waters for irrigation, but that as surface supplies became insufficient groundwater
use has increased. At the same time drilling and pumping technology
has improved and we have in fact now begun to mine water in many
areas. That is to say the withdrawals are being made at a more rapid
rate than nature can recharge the aquifer. For example in Africa
where surface water supplies are limited except for the few great
river systems and where water supplies can be especially short during
long dry seasons, the use of groundwater is particularly attractive.
The Arabs in the Sahara area were among the first to develop
groundwaters by sinking wells and bringing the water to the surface.' 3 Most of the capital cities in Africa are heavily dependent on
groundwater sources for their water supplies. As a result wells in
many coastal areas in Africa have been overexploited resulting in the
intrusion of sea water. In Europe, groundwater has long been used
for industry and cities, as well as for irrigation, and the deterioration
of the quality of groundwater is becoming an important problem.II
11. Hutchins, Reasonable Beneficial Use in the Development of Ground Water Law in the
West, in GROUND WATER ECONOMICS AND THE LAW 24 (Western Agricultural
Research Council, Committee on Economics of Water Resources Development, Report No. 5,

1956) (emphasis added).
12. Hayton, supra note 7, at 293.
13. Id. at 272.
14. Id. at 274.
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In Latin America, major cities have looked more and more to
groundwater as the least expensive means of obtaining water, and
shortages of surface waters (accentuated by prolonged droughts)
have stimulated farmers in arid and semiarid regions to expand the
use of groundwater, particularly in those areas which do not have
reliable surface water supplies. Again the result often has been the
overpumping of aquifers and the consequent deterioration of water
quality occurring generally when water pressure of the aquifer is
reduced allowing the intrusion of overlying saline waters. II
The experience in North America has been similar to that in
Africa, Europe and Latin America. Professor Hayton concludes
that "the general picture is one of more recent resort to groundwater, except in arid zones, without an adequate understanding of
the physics of the resource and without regard, generally speaking,
for the future."II
As a consequence, the law and institutions for the management
and equitable distribution of groundwaters have been slow to
develop. Hayton points out "because law, and governments, respond (with few exceptions) only to felt needs of a society it comes as
no surprise that traditionally there has been a failure to focus on the
regulation and management of groundwater use in most legal systems. ,,Demand
for regulatory action simply has not been insis7
ten t . '
In rural areas there has often been a preference for groundwater
as a source of supply because it generally is of greater purity and
reliability, especially in semi-arid and arid areas where surface supplies are seasonable. In addition, it is often much less expensive to
drill wells rather than construct dams and reservoirs, and the welfare
of the well is less vulnerable to the interference of government officials and conflict with neighbors. Cities also have turned to underground sources as a way of obtaining water of higher quality than
the surface flow. Along with this increased reliance on groundwater
supply has gone an ignorance of the basic behavior of groundwater
and the interdependency between groundwater and surface water.
In particular the law has not understood well the interrelationships between groundwater and surface water. Often the law has
been derived from ancient customs which treated groundwater as
merely an incident of land ownership and did not adequately
recognize that it is a fugitive resource. Therefore frequently it was
15. Id.
16. Id. at 275.
17. Id.

January 1982]

INTERNATIONAL GROUNDWATER

not recognized that actions taken by one user can directly impact
upon his neighbor by affecting the quality of his neighbor's well, increasing pumping distances, or even drying up the well. The English
Common Law treated the water underneath as merely an incident of
land ownership, and the Spanish Law, which influenced water law in
Latin America and the Philippines, traditionally held that groundwaters belonged to the owner of the overlying land. ' 8
However, trends are now changing and more attention is being
paid to the regulation of groundwater, although in most countries
groundwater is still a separate legal regime.' 9 Although the rights of
owners of superadjacent land continue to be virtually absolute in
many states, Hayton reports that "control is increasingly exercised
over the use to which the water is applied and the quantity permitted
to be withdrawn." 2 0 He surveys developments in the United States,
Spain, South America, Africa, and Australia and finds that "there is
a clear trend to impose some restriction on the traditional title of the
owner of the overlying land (or the developer of the groundwater
source) including use limitations; quantity of extraction limitations;
drilling permits, restrictions and standards; use licenses; special
zones of conservation
or prohibition; and reporting and registering
2
requirements. '
The reason for the change is that there is a growing felt need to
manage and protect groundwater resources. The world is now generally awake to the "disastrous consequences of unrestrained use and
abuse, either because ill effects are already being experienced or the
dissemination of technology has finally reached the policy makers.
Lawyers, too, are now listening to the hydrologists, biochemists,
geographers and preventive medicine specialists, among others, and
attempting to collaborate in a combined effort to do something to
correct the situation." 2 However, even with the increased attention
being given to groundwater, the modern legislation in most countries
is inadequate. Hayton concludes "we are still faced, generally speaking, with unsatisfactory results. It is more a case of non- management than of mismanagement. The difficulties that have faced us in
this field still persist: problems of supply, of quality, of the impact
of surface waters and the social, political and economic consequences of the still deteriorating conditions."
18.
19.
20.
21.
22.
23.

See note 10, supra, and accompanying text.
Hayton, supra note 7, at 278.
Id. at 279.
Id. at 283.
Id. at 275.
Id. at 284.
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The consequences of deteriorating groundwater conditions can be
numerous. For example, users of groundwater become frustrated in
their efforts to defend their worsening agricultural and industrial
position. Crop yields decrease. Formerly productive activities are
abandoned. There are increased costs to industry to treat water prior
to use, or it becomes necessary to bring in acceptable water from
elsewhere. As the water table is lowered, there is increased consumption of energy for the additional lifting by pumps, and wells need to
be deepened or new wells sunk to tap the same aquifer. Finally, the
out migration of the affected populations and changes in gainful
activities can result in dislocation affecting economic planning and
gross national product. In addition, water quality can be directly affected by groundwater management practices. Septic tank effluents
and infiltration from cesspools are serious polluters of groundwater,
along with the practice of discharging into the ground untreated industrial wastes, through injection wells. Also, overpumping can
seriously reduce the quality of aquifers bordering the sea or underlying salt water aquifers in landlocked areas. The drawdown of
pressure allows the intrusion of saline waters, thereby lowering the
quality of what was formerly water of high quality. The use of fertilizers, herbicides, insecticides, and the other attributes of modern
society pose additional threats to the quality of groundwater.
All of this suggests that, as populations increase, as economic
development advances, the need to regulate the use of groundwaters
increases. Rational management requires the formulation of water
policies aimed at the preservation of the resource, particularly in
view of its high vulnerability to long-lasting contamination or salt
water intrusion and its very slow recharge and movement in many
4
cases. 2
Along with new policies affecting groundwater there must be
established adequate administrative machinery to "carry out the
management tasks associated with the resulting regulatory functions." 2 5 Water management machinery must be created that is
capable of carrying out "feasibility studies, final design and financing, including those pertaining to groundwaters. An institutional
capability to execute (or to supervise the execution of) works and
programs should be available . . . construction, operation, policing, revenue collection and -conflict resolution are important tasks
that need careful organization and efficacious execution." ' 26 The
24. Id. at 287
25. Id.
26. Id. at 289.
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resulting integrated management should be designed bearing in mind
that there are peculiar physical characteristics of the movement and
availability of groundwater that require special regulations and
coordinated management with surface waters. The ultimate challenge is for lawyers, working with other disciplines and administrators to fashion legal regimes and management machinery which can
prudently manage national as well as transboundary groundwater
resources.
DEVELOPMENTS IN TRANSBOUNDARY GROUNDWATER LAW
A. Treaty Practice
Even less fully developed than national practice is international
practice concerning aquifers, which are divided by political boundaries. Caponera and Alheritiere, after surveying international treaty
practice, conclude that "references to groundwater are scant and too
limited in scope to propose them in terms of customary law." 2 7 They
were unable to find any decisions of international courts specifically
on the question of groundwater. However, they anticipate a more
rapid development of a groundwater law and institutions for two
principal reasons: first, the nature of the resource itself makes it an
ideal subject for international cooperation and second, because
groundwater resources are becoming so important in supplying the
world's needs for water.28
Groundwater, like surface water, knows no political boundaries,
and there are many large aquifers which are shared by several countries. For example, there is the Northeastern African aquifer which
underlies Libya, Egypt, Chad and Sudan, and on the Arabian peninsula there are the aquifers shared by Saudi Arabia, Bahrain and perhaps Qatar and the United Arab Emirates. These aquifers, being in
arid areas, are absolutely essential for the development of industry
and agriculture. Other important international aquifers are the
northern Sahara Basin shared by Algeria, Tunisia and Libya, and
the Chad aquifers shared by Chad, Niger, Sudan and the Central
African Empire, Nigeria and Cameroon. There are also the Taoudeni Basin in Chad, Egypt, Libya, and the Sudan, and the Maestrichian Basin shared by Senegal, Gambia, Guinea Bissau and
Mauritania. These groundwater basins are in arid and semiarid
areas, are divided by international boundaries, and are likely to be
27. Caponera & Alheritiere, Principles for International Groundwater Law, 18 NAT. RES.
J. 589, 618 (1978).
28. Id. at at 591.
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the subject of increasing development. Yet the development of international law and legal institutions for managing the resource and for
resolving disputes is in its infancy. 29 There are in fact, some international treaties which refer to groundwater specifically. For example,
Minute 242 under the 1944 treaty between the United States and
Mexico3 ° restricts groundwater pumping on one segment of the
boundary. Other examples are the 1925 Agreement between Egypt
and Italy on the Ramba Well,3" the 1927 Convention and Protocol
between the USSR and Turkey regarding the use of frontier waters,32
and the 1947 treaty of peace between the Allies and Italy which outlines guarantees between Italy and Yugoslavia concerning springs in
the Commune of Gorizia.33 Also there is the 1958 agreement between
Yugoslavia and Bulgaria 34 and the 1955 Yugoslav-Hungarian Water
Economy Commission Agreement." There are also treaties between
Czechoslovakia and Poland," between Poland and the USSR,3" and
between Poland and the Democratic Republic of Germany,38 as well
as the 1972 convention between Switzerland and Italy concerning
water pollution control. 39 However, even in these treaties groundwater is usually only a secondary issue which is mentioned almost in
passing.
B. Interstate Practice in Federal Countries
Perhaps one of the most fruitful sources of nourishment for the
development of transboundary groundwater law is the interstate
practice in federal countries. Although this is not technically international practice, nonetheless the decisions of courts in countries like
the United States, Canada, the Federal Republic of Germany and
Switzerland have been influential in the development of interna29. Id.
30. Treaty on Utilization of Waters, Feb. 3-Nov. 14, 1944, United States-Mexico, 59 Stat.
1219, T.S. No. 994 U.N.T.S. 313.
31. UNITED NATIONS, LEGISLATIVE TEXTS AND TREATY PROVISIONS CONCERNING THE UTILIZATION OF INTERNATIONAL RIVERS FOR OTHER PURPOSES THAN NAVIGATION, Treaty No. 6, U.N. Doc. ST/LEG/SER. B/12 (1963) [hereinafter cited as TEXTS & TREATY PROVISIONS].
32. Id., Treaty No. 106.
33. Id., Treaty No. 120. See also Id., Treaty No. 236.
34. Id., Treaty No. 161.
35. Id., Treaty No. 830.
36. Agreement Concerning the Use of Water Resources in Frontier Waters, March 21, 1958,
Czechoslovakia-Poland, 538 U.N.T.S. 89.
37. Agreement Concerning the Use of Water Resources in Frontier Waters, July 17, 1964,
Poland-U.S.S.R., 552 U.N.T.S. 175.
38. S.D. R. Gesetzblatt, Jul. 20, 1967.
39. Convention of April 20, 1972, Italy-Switzerland, Rev. Gen. de Droit Int'l Publ. 265
(1975).
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tional surface water practice and provide a potentially rich reference
for international law in the development of groundwater law at the
international level.
Caponera and Alheritiere find that federal systems have developed three basic mechanisms for settling interstate disputes and
enhancing interstate co-operation: the interstate agreement or compact, judicial decisions which ascertain the rights as between states
or provinces and overriding federal policy.
Switzerland, Germany, Canada, Yugoslavia, Argentina and the
United States provide some considerable experience which reflects a
variety of approaches."' The Swiss constitution gives broad powers
to the federal government in regard to water management and the
federal government is empowered to allocate water use rights among
the cantons when they are unable to reach agreement. In contrast,
the Federal Republic of Germany has much more decentralization
and water management is a subject which falls under the legislative
powers of the Lander with the federal government empowered to
enact only framework legislation within the bounds of which the
Lander can fill in according to their own priorities and policies.
The Canadian federal system likewise is quite decentralized in
regard to water management. One would expect this decentralized
approach to result in more interprovincial disputes which might provide answers to interjurisdictional groundwater issues but, in fact,
there have been virtually no interprovincial groundwater problems
in Canada.
The Yugoslav system is more centralized and the federation has
the power to set up a legal basis for water resources between two or
more republics. Long term water planning for inter-republic waters
has been established and the latter is subject to water management
planning established by federal law.
The richest field for transboundary groundwater disputes is the
United States experience which has used all three mechanisms: 1, interstate agreements; 2, court decisions, and 3, the exercise of federal
power. However, the United States experience is also quite scanty.
There have been enacted 35 interstate compacts regarding water
management, but, in fact, very few of them deal with groundwater. 4'
Generally, the interstate compact has as its goal the allocation of
water between the various signatory states and generally refers to
surface water only. Ward Fischer, in his study of the management of
interstate groundwater in the United States, concludes that the com40. Caponera & Alheritiere, supra note 27, at 604.
41. J. MUYS, INTERSTATE COMPACTS (1971).
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pact is a valuable device for resolving interstate disputes over
groundwaters but it has largely been unused. Furthermore, he is
pessimistic that the states will be able to negoitate agreement
through compacts before having to resort to the courts. He suggests
that "our conclusion must be that the interstate compact is by far the
most effective, most sound, most flexible, and overall most satisfactory approach that can be recommended. Regrettably, our conclusion must also be that between these two alternatives, it is also the
less likely; that litigation between the states resulting in equitable
apportionment of the available groundwaters can be expected,
unless there is an unprecedented awakening to responsibility and to
reality among the water users and water administrators of the affected states."4 2 However, there are now several interstate compacts
which refer to groundwater. Some are worthy of specific attention
including the Lower Niobrara River and Ponca Creek Compact
which apportions resources shared by Nebraska and South Dakota,
and the Upper Niobrara River Basin Compact which apportions
water resources shared by Nebraska and Wyoming."3 The Upper
Niobrara River Compact explicitly recognizes the interdependencies
of groundwater withdrawals and surface stream flow.
Also of particular interest are the compacts of the Delaware4 4 and
Susquehanna River Basins. 4 Professor Clark observes that "The
Delaware and Susquehanna Compacts of 1961 and 1970 have gone
the farthest in providing a legal framework for management of surface and groundwaters across state lines." 4 6 The Delaware Compact
specifically empowers the Commission to regulate and control withdrawals and diversions from surface and groundwater. The Commission has developed policies to preserve and protect underground
waterbearing formations, their storage capacity, and their recharge
area. In addition, the Commission has adopted policies specifically
relating to groundwater quality.47 The Commission maintains
surveillance of possible contamination of groundwater and its movement across interstate boundaries. The Susquehanna River Basin
Compact is similar to the Delaware Compact.
There have been a number of U.S. Supreme Court decisions re42. Fischer, Management of Interstate Ground Water, 7 NAT. RES. LAWYER 521, 546
(1974).
43. Act of Aug. 4, 1969, Pub. L. No. 91-52, 83 Stat. 86.
44. Delaware River Basin Compact, Pub. L. No. 87-328, 75 Stat. 688 (1961).
45. Susquehanna River Basin Compact, Pub. L. No. 91-575, 84 Stat. 1509 (1970).
46. Clark, Institutional Alternatives for Managing Groundwater Resources: Notes for a
Proposal, 18 NAT.RES. J.153, 157 (1978).
47. Res. 8& 9 Cong. Rec. (1964).
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garding surface water resources."8 They have been rendered to settle
disputes over the consumption or pollution of interstate surface
waters, and the Court has followed and refined the doctrine of
"equitable apportionment" in allocating waters between the states.
However, the Court has only rarely dealt with interstate groundwater questions. 4 9
The experience in India in regard to interstate cooperation provides helpful lessons. In a dispute between the states of Maharlashtra, Karnataka, and Andra Pradesh, the tribunal established by
the national government decided that "groundwater is a relevant
factor to be taken into consideration for equitable distribution of
water." 5" Also, India has enacted the Interstate Water Disputes Act
of 1956, which gives the power to the central government to establish
a tribunal when a negotiated settlement is impossible. 5 I
In conclusion, Caponera and Alheritiere find little guidance in
current international practice. They find thatthe "criteria which it is
possible to derive from international state practice with regard to international law principles governing 'shared' groundwater resources
are fragmentary" and that "international judicial decisions have as
yet little relevance."' I2
Additionally, they conclude that the meagerness of international
treaty practice dealing with groundwater provides "little help in the
search for international legal principles in this sphere." 3 They go
on, however, to point out that there is a growing tendency to include
groundwater within international treaties as can be seen by several of
the more recent treaties. They point to increasing international concern and interest and specifically to the United Nations Water Conference at Mar del Plata in 1977 which recommended that "countries
sharing water resources . . . should review existing and available
techniques for managing shared water resources and cooperate in the
establishment of programs, machinery, and institutions necessary
for coordinated development of such resources.'"I"
And Caponera and Alheritiere, in agreement with Professor
48. Clark, supra note 46, at 157.
49. See, e.g., Washington v. Oregon, 297 U.S. 517 (1936). In this rare interstate groundwater case, the Court recognized "the right to pump in reasonable quantities for the beneficial
enjoyment of the overlying land." Id. at 525.
50. S. JAIN & A. JACOB, INTERSTATE WATER DISPUTES IN INDIA (1971).
51. Interstate Water Disputes Act of India, 4(1) (1956).
52. Caponera & Alheritiere, supra note 27, at 610.
53. Id.
54. Report of the United Nations Water Conference, E 77, 11 Annexes (Agenda Item 12)
(1977) at 51.
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Hayton, anticipate a rapid growth of international groundwater law
and institutions because increasing populations and consequent increasing demand for groundwater resources increase the felt need
for mechanisms for allocating, managing, and resolving disputes
concerning groundwater resources. I
Caponera and Alheritiere foresee that the one central guiding
principle that will be recognized is that the surface and groundwaters
must be developed as a unit: "whenever water resources of common
interest to two or more states in terms of an hydrological unit exist,
it seems reasonable to assimilate the legal regime of underground
water to that of surface water on the basis of de facto connection
between the two types of the same resource since they both belong to
the same hydrological cycle." 5" The development of law and institutions seems at long last on the verge of discarding the "hydroschizophrenia" under which surface and groundwaters were regarded as separate and unconnected legal regimes. In its place we are
beginning to recognize the reality of the interdependencies of surface
and groundwaters and the need to manage these precious resources
in a prudent and equitable manner.
C. Trends in Transboundary Water Quality Practice
Of immediate concern to public health in the United States and
parts of Europe is pollution caused by toxic substances such as
hydrocarbons and nitrates. The Commission of the European Economic Community in 1978 recognized the "urgent need for action to
protect ground water of the Community from pollution, particularly
that caused by certain toxic, persistent, and bioaccumulable substances.'' As an example, some aquifers in England have been
found to contain unacceptable amounts of nitrate concentrations
and the matter of toxic waste disposal as exemplified by the Love
Canal in the United States has become front page news. The sources
of contamination vary from waste disposal sites which can and do
reach out into underlying aquifers, to oil field brines that can contaminate groundwater sources irreversibly.
In some ways, the contamination of underground water sources is
more serious than surface water pollution due to the fact that flowing surface waters have the capability, to a considerable extent, to be
self-cleaning whereas groundwaters tend to store pollution; and the
55. Caponera & Alheritiere, supra note 27, at 591.
56. Id. at 619.
57. European Economic Council of Directors, DraftDirective to the Member States on Protection of GroundwaterAgainst Pollution Caused by CertainDangerousSubstances, 1,INT'L
ENVIRONMENT RPTR (BNA) 46 (1978).
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process, in some cases, may be irreversible. In addition, it is worth
noting that half of all drinking water in the United States and at least
seventy per cent in the member states of the European Community
comes from groundwater.
With so many aquifers divided by political boundaries, the
possibilities for transboundary pollution of those aquifers is extensive. An example of concern for possible transboundary pollution
was the Italian government's action in protesting a Swiss proposal to
bury radioactive wastes in caves on the southern slopes of the Alps
on the grounds that the groundwaters as well as the surface waters of
northern Italy could be polluted.' 8
However, Teclaff and Teclaff point out that because groundwater
pollution is out of sight it also has been out of mind, and only slowly
has come the realization that underground water supply sources can
be contaminated. Although some treaties in the 19th century began
to include specific provisions requiring the maintenance of a steady
volume in the rate of flow of surface waters in order to "maintain
the quality of the surface flows, no interrelationship between ground
and surface waters was even hinted at."'" It was not until the mid
20th century that treaties began to recognize this interrelationship.
For example, the 1950 treaty between the German Federal Republic
and Luxembourg concerning hydropower plant construction provides that "in the event of damage caused by a rise or fall in the
groundwater on the west side of the Sauer in consequence of the construction of the dam, the government of the Grand Duchy of Luxembourg undertakes to rectify such damage or pay appropriate compensation." 6 The proces-verbal between Yugoslavia and Greece of
1957 recognized the interrelationship between surface and groundwaters and provided that "the two delegations are agreed that the
study of the groundwater level is useful and that each country
organize and execute this study on its own territory."" 1
Thus as Teclaff and Teclaff document, the treaty law at long last
was beginning "to acknowledge that groundwaters can be adversely
affected by surface water development." 62 The next stage of development came with a number of treaties which "do make provision
for the first time for the inclusion of groundwater pollution control
58. Italians Upset by Swiss Plans to Store Radioactive Wastes in Alps, I INT'L ENVIRONMENT RPTR (BNA) 209-10 (1978).
59. L. Teclaff & E. Teclaff, Transboundary Groundwater Pollution: Survey and Trends in
Treaty Law, 19 NAT. RES. J.629, 633 (1979).
60. TEXTS AND TREATY PROVISIONS, supra 31, at 434.
61. Id.at 813.
62. Id. at 640.
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within the jurisdiction of boundary commissions and boundary
water institutions." 6 3 Examples are the treaties between Yugoslavia
and Hungary (1955),6 ' Yugoslavia and Albania (1956),6 5 Yugoslavia
and Bulgaria (1958),66 Poland and Czechoslovakia (1958),67 Finland
and Sweden (1972)," the Swiss-Italian convention, and the 9 USMexico agreement (Minute 242) 1973.70
This international treaty practice is meager. The treaties generally
lack precision in their treatment of groundwater pollution. They are
replete with loophole expressions such as "if necessary, to establish
procedures," and "in accordance with economic and technical possibilities and requirement of the contracting parties," expressions
which lend themselves to various interpretations. Only one of the
treaties attempts to define pollution or to prescribe common standards. 7 Nevertheless, these few treaties represent the beginnings of
an international law on groundwater pollution.
A major weakness of this meager treaty practice is the lack of effective administrative institutions to enforce and supervise groundwater quality standards. For example; in the Polish-Soviet and
Polish-Czech agreements, 7 2 there is no provision for an international joint commission but only the requirement that the contracting parties appoint government plenipotentiaries, where necessary,
to hold discussions. The Italian-Swiss anti-pollution convention
does have a mixed commission, but it only has authority to examine
pollution problems and to undertake research. 73
Teclaff and Teclaff observe that even existing international river
basin commissions offer little hope "for problems like that of
groundwater pollution, where any reasonably effective groundwater
pollution control measures imply considerable encroachment upon
national sovereignty. Commissions are primarily consultative bodies
with weak future planning machinery, and no power to make binding decisions. 4
63. Id. at 642.
64. Id. at 830.
65. Id. at 441.
66. Id. at 558.
67. Agreement Concerning the Use of Water Resources in Frontier Waters, March 21, 1958,
Czechoslovakia-Poland, 538 U.N.T.S. 89.
68. Agreement Concerning Frontier Rivers, Sept. 16, 1971, Finland-Sweden, 825 U.N.T.S.
191.
69. Convention of April 20, 1972 (Italy-Switzerland), supra note 39.
70. Agreement Confirming Minute No. 242 of the International Boundary and Water Commission, August 30, 1973, United States-Mexico, 24 U.S.T. 1968, T.I.A.S. No. 7708.
71. L. Teclaff& E. Teclaff, supra note 59, at 647.
72. See notes 36 and 37, supra.
73. Convention of April 20, 1972, supra note 39, at art. 9.
74. L. Teclaff & E. Teclaff, supra note 59, at 648.
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After surveying international practice, Teclaff and Teclaff conclude that "international law has not yet matured to the point where
it can create institutions to manage large transboundary regional
aquifers, although there are promising developments in that direction . . . it is clear that existing treaties and institutions established
to honor them are far from adequate to cope with the increasingly
serious problems posed by groundwater pollution-past, present
and future."" Although there are a number of older international
water treaties which provide some indirect and limited protection to
groundwaters through restrictions on surface water utilization,
"there are a few-very few-treaties which give their implementing
entities authority to consider groundwaters within the scope of their
responsibilities for data gathering, information exchange, and proposing programs. . . on pollution abatement and control. But even
the most progressive do not contain adequate provision for standard
setting." 7 Given the seriousness of the threat, the irreversible nature
frequently found in groundwater pollution, and the inadequacy of
international law and institutions untold damage may be done before treaties, transnational guidelines, or domestic legislation mandate the establishment of standards and controls."
However, there is room for some optimism; there is movement
and growth in the recent international regulation of pollution.
Teclaff and Teclaff suggest that the international regulation of
pollution appears to be progressing toward the concept that states
sharing a resource are obligated to provide the fullest information
possible and to bring their information-gathering methods to a comparable degree of technical expertise, and they make a series of
specific recommendations for developing a more effective international law for the protection of transboundary aquifers. 78 Also,
given the weakness of international institutions to manage large
transboundary aquifers, perhaps a possible alternative approach lies
through efforts to harmonize national laws. For example, in
Europe, the European Economic Community has developed specific
formulations aimed at controlling and preventing pollution through
harmonization of national laws.
Teclaff and Teclaff predict that "given the known (and unknown)
interconnections of surface and groundwater, increasing withdrawals of groundwater, the growing toxicity of industrial wastes
and the problems associated with their disposal above and below
75.
76.
77.
78.

Id. at 650 & 660.
Id. at 661.
Id. at 662.
See discussion, infra, under "Recommendations for the Future."

NATURAL RESOURCES JOURNAL

[Vol. 22

ground, the long history of industrialization in such politically
fragmented regions as western Europe, plus the fact that so many
frontiers intersect areas of dense population, mining activity, heavy
industry, and intensive agriculture, it is inconceivable that groundwater pollution will not become a major international issue in the
future. '""
RECOMMENDATIONS FOR THE FUTURE

Given the inadequacy of international law governing transboundary aquifers, and the inadequacy of international institutions for
managing, allocating, and resolving disputes concerning interna-

tional groundwater quantity and quality questions, and given the increasing demand and competition for groundwater resources in view
of increasing populations and increasing economic development,
what suggestions may be made for the recent but growing law of
transboundary aquifers?
The law is growing and will continue to grow because it has to. As
Professor Hayton points out, with the demands of increasing population and economic development comes an increased need for
more mature law and institutions to manage that resource." ° Professor Teclaff adds the realistic observation that groundwater
"because of the nature of its occurrence and its association with that
sovereignty which has always attached itself to land in international
law, may be the very last element of the environment to be considered." 8 However, out of necessity, out of a process Professor
Clark describes as "education by disaster," 82 transboundary
groundwater law will grow from its babyhood. It will develop
through a difficult childhood perhaps, but grow and develop it must.
Given that prognosis, what suggestions can be made for its development? The following modest suggestions are submitted.
SOME RECOMMENDATIONS FOR THE MANAGEMENT OF
TRANSBOUNDARY GROUNDWATERS
83
A. GeneralConsiderations
1. There must be conjunctive management of surface and groundwater in areas where supplies are interrelated. In the management of
79. L. Teclaff & E. Teclaff, supra 59, at 666.
80. Hayton, supra note 7, at 275.
81. L. Teclaff & E. Teclaff, supra note 59, at 667.
82. Clark, supra note 46, at 157.
83. Id. at 158-9. See also Hayton, Institutional Alternatives for Mexico-U.S. Groundwater
Management, 18 NAT. RES. J. 201, 207-209 (1978).
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international groundwaters it is essential to recognize the interrelationships between surface and groundwaters, which are frequently
interconnected. Contrary to hydrologic reality, the law frequently
has made distinctions which separates surface water from underground waters. The distinctions have failed to recognize interrelationships between surface and underground waters.
2. Legal rights should take into account the hydrologic fact that
water is a fugitive resource and that therefore the legal rights are to
the control and use of the water, not the ownership of the water.
3. Decisions such as the spacing of wells and the rate of drawdown need to be carried out according to a reasoned development
scheme.
4. Hydrologic information needs to be developed carefully in
order to plan for the use of the supply over a calculated period, to
determine safe yield, and to prevent salt water intrusion.
a. There should be a system of measurement of withdrawals
from wells.
b. Records must be kept of withdrawals over a period of time.
5. Controls must be placed on drilling in those areas where present and future uses may be endangered.
6. Allocation procedures, including permits, must be flexible in
order to anticipate and minimize conflicts and shortages and to facilitate transfers to other uses.
7. The planning process should be flexible enough to allow for
planned depletion over a calculated period by certain uses such as
irrigation or municipal water supply. The planned depletion or mining of water can be justified in the same way as the mining of nonrenewable mineral resources such as oil, coal or copper, but the
decision to mine has to be made after thorough investigation, and
the development must be orderly and rational; this is particularly so
where the groundwater resource is divided by an international
boundary, in view of the fact that depletion of the resource and the
consequent damage to the other country cannot be easily corrected
by natural recharge.
8. The management effort must include and be related to all water
quality matters.
9. Management should be placed in an international agency with
authority which is broad enough to carry out the policies of the
countries concerned and strong enough to enforce the policies designed for particular groundwater areas along and near the border.
10. Underground water resources divided by international boundaries may be equitably apportioned and in that apportioning, shared
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groundwater may be treated in the same manner as shared surface
water.
11. The amount and quality of groundwater available to the affected countries within their shared international drainage basins
and from shared groundwater aquifers should be included as elements in the determination of an equitable apportionment of their
shared water resources.
12. The Helsinki rules of the International Law Association,
especially Articles II, IV, and V thereof, provide a useful basis for
interested parties in negotiating an agreed statement of their legal interest in the groundwater resources shared by the countries.
13. The allocation of shared groundwater should not be determined by national legal regimes acting unilaterally, but rather the
parties should determine their respective rights to shared natural
resources though amicable deliberation and negotiation.
14. Groundwater resources hydrologically not interconnected
with surface flows, and not situated physically astride the boundary
should be excluded.
B. Some ManagementAlternatives "
1. Equitable Apportionment
There is a spectrum of possible variations on the option of establishing institutional mechanisms for managing the resource. One
would be to grant the Transboundary Commission the following
powers:
a. Jurisdiction over groundwaters intersected by the international boundary.
b. Comprehensive authority to make the studies necessary to
determine such information as the area, depth to water, aquifer
thickness, volume, quality, quantity, anticipated yields, transmissibility and recharge rate of an aquifer. The Commission could
determine allowable levels of withdrawal in order to maintain a sustained yield from the aquifer or a calculated mining plan.
c. Responsibility to identify and declare designated international groundwater areas which have reasonably ascertainable
boundaries.
d. Authority to apportion the waters of the aquifer and close
the area to withdrawals beyond the allowable as determined by the
physical criteria of the aquifer.
e. Authority to establish standards and promulgate regula84. Utton, International Groundwater Management: The Case of the U.S.-Mexican Frontier, 57 Neb. L. Rev. 633, 640 (1978).
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tions for the protection of water quality while leaving the actual enforcement to national jurisdictions.
2. Case-by-Case Negotiation
Granting the Transboundary Commission the power to identify
and declare "designated international groundwater areas" and the
authority to apportion the waters of such designated aquifers will be
controversial and undoubtedly strongly opposed. The difficulty in
obtaining such a treaty cannot be overestimated. Therefore, a less
far-reaching option would be a case by case or aquifer by aquifer
approach. Individual agreements would be negotiated for each
groundwater area as problems (both as to quantity and quality)
arose, using a variety of engineering and legal measures, including
the negotiated apportionment of the waters of the aquifer. This approach would very possibly vary from basin to basin, and agreements, therefore, would have to be reached by treaty on a basin to
basin basis. This could be termed the pragmatic, case by case
approach-pragmatic both politically and technically.
3. Comprehensive Management
A third variation of the management option would be to give the
Commission the complete spectrum of administrative powers for
both water quantity and quality matters from investigation and
planning to rule making and enforcement. This would put it not only
into the investigative, engineering, and planning functions, but also
into the regulatory and enforcement end of the administrative process. This, perhaps, would be the ideal approach, but the least likely
to be accepted. It would empower the Commission to control withdrawals, and thereby preserve the resource, providing security to
water users at the same time. It would also allow the Commission to
plan for and carry out policies which would be responsive to changing conditions. Undoubtedly this would be objected to as the creation of a "super agency," and would expose the Commission to the
criticism and controversy caused by an international agency being
placed in the business of enforcement inside the domestic boundaries
of a sovereign nation.
Allocation of transboundary water resources whereby each nation is allocated its equitable share of the groundwaters is more
likely than a comprehensive management approach due to the
sovereign sensitivities of nation states.
C. The Allocation Process
Given this likelihood for dividing the resources, the following outline of an allocation process is suggested:
1. The Transboundary Commission should be empowered to declare any groundwater resource that is divided by the international
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boundary to be a "designated international groundwater area"

when in its judgment (a) demand is likely to exceed recharge so as to
endanger sustained yield or water quality due to salt water intrusion,
(b) groundwater withdrawals are likely to affect or be interrelated
with surface waters previously allocated by treaty, (c) prudent man-

agement of the groundwater resource including the decision to mine
groundwater makes such designation desirable, (d) the area is an important resource of drinking water, or (e) the area is highly suscep-

tible to contamination.
2. Upon declaring a "designated international groundwater
area" and after carrying out the necesasry hydro-geologic studies,
the Commission should equitably apportion the designated area be-

tween the two countries using established engineering criteria. The
Commission should first obtain information concerning aquifer
thickness, saturated thickness, depths, area, quantity, and quality of
the area, as well as transmissibility, permeability, recharge rates,
and other pertinent hydrologic data, before apportioning the waters

of the designated area.
3. Using this data, the Commission should then apportion the

water bearing in mind the following:
a. The geography of the area, including each nation's proportion of total surface area overlying the designated international

groundwater area;
b. The hydrology of the area, including (1) each nation's pro-

portion of the total volume of the water in the designated international groundwater area which lies within that nation's territory, (2)

the contribution of recharge by each nation, and (3) other relevant
hydrologic considerations;
c. Pre-existing utilization by each state;
d. Other relevant considerations such as those suggested in the
Helsinki rules."'
85. The Helsinki Rules on the Uses of the Water of International Rivers, in Management of
International Water Resources: Institutional and Legal Aspects, U.N. Doc. St/ESA/5 188-89
(1975). Article V of the Helsinki Rules provides:
(2) Relevant factors which are to be considered include, but are not limited to:
(a) The geography of the basin, including in particular the extent of the drainage area
in the territory of each basin State;
(b) The hydrology of the basin, including in particular the contribution of water by
each basin State;
(c) The climate affecting the basin;
(d) The past utilization of the waters of the basin, including in particular existing
utilization;
(e) The economic and social needs of each basin State;
(f) The population dependent on the waters of the basin in each basin State;
(g) The comparative costs of alternative means of satisfying the economic and social
needs of each basin State;
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e. The protection of the water quality of each nation's allocation.
4. The actual allocation, administration, and enforcement of
water rights within each nation's portion of water in a designated international groundwater area would be within the national jurisdiction of that nation and its appropriate political subdivisions.
5. In addition, there should be a generally overriding, supervisory
enforcement power lodged in the Commission to ensure that each
nation lives within the total water budget allocated to it by the basic
apportionment, and that each nation abides by its obligations for
protecting the water quality of the aquifer.
6. In the event of prolonged drought which in the judgement of
the Commission significantly affects recharge, the Commission
should be authorized to reduce the total allowable withdrawal from
the designated international groundwater area for so long as the
Commission deems necessary, and each nation's withdrawal shall be
accordingly reduced6 proportionally.
8
D. Water Quality
1) The Transboundary Commission should have power to promulgate water quality standards and regulations.
2) These standards and regulations should:
a) identify toxic and hazardous pollutants,
b) require a continuing record of such substances from origin
to disposal,
c) establish criteria for the safe storage of wastes,
d. provide for the inventorying of dump sites, abandoned as
well as active, that have the potential for causing transboundary pollution.
3) Special measures should be undertaken to protect drinking
water supply. The Teclaffs suggest that the "sole source" concept
could be utilized to advantage.8 7 That concept, as developed in
the Safe Drinking Water Act of 1974,88 provides for the designation
(h) The availability of other resources;
(i) The avoidance of unnecessary waste in the utilization of waters of the basin;
(j) The practicability of compensation to one or more of the co-basin states as a
means of adjusting conflicts among uses; and
(k) The degree to which the needs of a basin State may be satisfied, without causing
substantial injury to a co-basin State.
(3) The weight to be given to each factor is to be determined by its importance in
comparison with that of other relevant factors. In determining what is a reasonable
and equitable share, all relevant factors are to be considered together with a conclusion reached on the basis of the whole.
86. L. Teclaff, supra note 59 at 660-667.
87. Id. at 664.
88. 42U.S.C. 300F(1976)
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of an entire aquifer as a "sole source" if it is the sole or principal
drinking water source for an area. Such designated protection zones
should include, if possible, the entire area of an aquifer shared by
two or more states or at least that part of it in which activity in one
state might cause pollution in another state or states. Land use
concepts should be employed such as the "limited use zone,"
whereby specific contaminating activities such as waste disposal
would be limited to specific areas so as to contain the most polluting
activities within the smallest possible area and thereby isolate them
from areas of natural recharge value. The concepts of "limited use
zones" and "sole source" are really counterparts to each other. The
sole source designation would exclude polluting activities from the
vicinity of the source of drinking water, and limited use zones would
confine contaminating activities to limited areas.
4) The actual enforcement of water quality standards and regulations within each nation would be within the national jurisdiction of
each nation respectively, and its appropriate political subdivisions.
In addition, there should be a general overriding, supervisory enforcement power lodged in the Transboundary Commission which is
strong enough to enforce the implementation of the standards and
regulations promulgated by the Commission.
5) If a Transboundary Commission proves to be unacceptable, an
alternative approach could be the harmonization of national laws on
opposite sides of the political boundary.

